In the course of our rsearch for new antifungal agents, two new meroterpenoids, penisimplicin A (1) and B (2), were isolated from Penicillium simplicissimum. The absolute structures of 1 and 2 were established by spectroscopic and chemical investigation. Penisimplicin A (1) and B (2) are rare examples of D-ring seco-meroterpenoids. Since compounds 1 and 2 showed no antifungal activities, the isolation of the compounds with antifungal activity will be attempted.
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The relative stereochemistriy of penisimplicin A (1) was confirmed from analysis of the NOESY spectrum. Nuclear Overhauser enhancement (NOE) correlations were observed between one of the methyl protons at C-4 (d 1.10) and the methyl protons at C-10 (d 0.89), the methyl protons at C-10 and the methyl protons at C-8 (d 1.64), and the methyl protons at C-8 and the methyl protons at C-13 (d 1.37). On the other hand, NOE correlations were observed between the other methyl protons at C-4 (d 1.20) and one of the protons at C-2 (d 2.74), the above proton and 5-H (d 2.21), 5-H and 9-H (d 1.11), and 9-H and 14-H (d 2.65). These results indicated that three methyl groups at C-8, C-10 and C-13 were on the same side as one of the methyl groups at C-4, whereas three protons at C-5, C-9, and C-14 were on the same side as the other methyl groups at C-4. Therefore, it is clear that all four rings fused in an anti-trans configuration. NOE correlations were observed between the methyl protons at C-10 and 6-H (d 5.39), and between 5-H and 7-H (d 4.71). Therefore, it was confirmed that the 6-acetoxyl group had the opposite orientation as the methyl group at C-10, whereas the 7-acetoxyl group had the same orientation as the methyl group at C-10. The configuration at C-16 could not be determined from the analysis of the NOESY spectrum of 1.
The reduction of penisimplicin A (1) with NaBH 4 gave compound 3. The molecular formula of 3 was confirmed as C 30 H COSY, HMQC, HMBC and NOESY spectra showed that 3 should be 3,17-bisdeoxo-3,17-dihydroxy derivative of 1. The stereochemistry of the methyl group at C-16 in 3 was determined to be the same orientation as the methyl group at C-13, since a NOE of 1.9% was observed on the methyl protons at C-13 (d 1.17) when the methyl protons at C-16 (d 1.55) were irradiated in the difference nuclear Overhauser enhancement (NOE) experiment. The stereochemistry of the hydroxyl group at C-3 was determined from the NOE correlation between 3-H (d 3.18) and 5-H (d 1.31), whereas that of the hydroxyl at C-17 was determined from the NOE correlation between 14-H (d 1.85) and 17-H (d 4.83), in the NOESY spectrum of 3. Since the relative structure of 3,17-bisdeoxo-3,17-dihydroxypenisimplicin A (3) was determined, the relative structure of penisimplicin A was confirmed as shown in 1.
In order to determine the absolute configuration by the exiton chirality method, penisimplicin A (1) H COSY, HMQC, and HMBC spectra and the structural correlation to penisimplicin A (1), the relative structure of 4 was confirmed. Benzoylation of 4 with an excess of p-bromobenzoyl chloride gave 6,7-di-p-bromobenzoate of 4 (5).
The absolute stereochemistry of penisimplicin A (1) was confirmed by the exciton chirality method using di-p-bromobenzoate (5).
2) The CD spectra of 5 exhibited strong negative first [De Ϫ16.4 (254 nm)] and positive second [De ϩ12.4 (237 nm)] Cotton effects. These were due to the coupling between the intramolecular CT transitions of two benzoate chromophores, and this phenomenon showed that two benzoate moieties in 5 were twisted in a counter-clockwise manner. Thus, the chirality of C-6 and C-7 of 5 was found to be 6R,7R. The absolute configuration of penisimplicin A (1) was consequently confirmed as 6R,7R. (Fig. 2 ) spectra, the planar structure of penisimplicin B (2) was confirmed to be the 6-deacetoxyl derivative of penisimplicin A (1). The relative stereochemistry of penisimplicin B (2) was confirmed from analysis of the NOESY spectra (Fig. 3) , except for the stereochemistry at C-16. The absolute stereochemistry of penisimplicin B (2) was assumed to be the same as that of penisimplicin A (1), since the CD curves of 1 and 2 [De Ϫ3.8 (230), Ϫ4.2 (295 nm) for 1; De Ϫ3.3 (229), Ϫ5.0 (301 nm)] were almost superimposable.
Penisimplicin A (1) and B (2) should be meroterpenoids, which would be biosynthesized through a mixed polyketideterpenoid pathway. 3, 4) In 1979, terretonin (6) was isolated as mycotoxin from Aspergillus terreus THOM. 5) Recently, citreoviridone A and B (7) were isolated from a hybrid strain derived from two strains of Penicillium citreo-viride BIOURGE, 6) and androstin A (8), B, and C were isolated as protein farnesyltransferase inhibitors from Penicillium sp. 7) Penisimplicin A (1) and B (2) are rare examples of D-ring seco-meroterpenoids, such as terretonin (6).
5)
The absolute configuration of meroterpenoids was first confirmed in androstin A (8) by X-ray analysis of the p-bromobenzoate of 8.
8) The absolute configuration of citreohybridones was determined using the modified Mosher method applied to the MTPA ester of isocitreohybridone C (9). 9) Their skeletons were shown to be ent-5a,14b-androstane, the enantiomer of the normal androstane. On the other hand, penisimplicin A (1) and B (2) had the same absolute configuration of the normal 5a,14b-androstane.
Experimental
Melting points were determined on a Yanagimoto micro-melting point apparatus and are uncorrected. Optical rotations were measured on a JASCO DIP-1000 photopolarimeter. EI-MS was taken with a JEOL JMS-MS600W spectrometer. The ultraviolet (UV) and infrared (IR) spectra were recorded on a Hitachi U-3210 spectrophotometer and a JASCO IR-810 spectrophotometer, respectively. C, 125.43 MHz) spectrometer, using tetramethylsilane as an internal standard. CD curves were determined on a JASCO J-600 spectropolarimeter. Column chromatography was performed using Kieselgel 60 (Art. 7734, Merck). Low-pressure liquid chromatography (LPLC) was performed with a SEC SS50-1296 pump and glass column (300ϫ20 mm) packed with Silica gel CQ-3 (30-50 mm, Wako). HPLC was performed with a Senshu SSC-3160 pump (flow rate, 4 ml/min), equipped with a Shimamura YRD-883 RI detector. TLC was conducted on pre-coated Kieselgel 60 F 254 plates (Art. 5715; Merck). Spots on TLC were detected by UV light at 254 nm and/or by spraying with a phosphomolybdate reagent and then heating. Methanolysis of Penisimplicin A (1) by KOH Penisimplicin A (1) (200 mg) and KOH (300 mg) were dissolved in MeOH (5 ml) and the mixture was kept at 60°C for 16 h. After adding H 2 O, the reaction mixture was extracted with AcOEt. The AcOEt layer was methylated with CH 2 N 2 and evaporated in vacuo. The residue was purified with HPLC on silica gel [CH 2 Cl 2 -acetone (7 : 1)] to give 4 (47 mg). 
